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1^53 Sis] 

[mm 
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;%}=? $Wm 161 B XI 6§ 1006< 
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KR 

f^SOil o|§1 HI60i°l 
Oil °l°[ SgJ^JAh S g^SUQ. CH£I£! 
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36-2 



1020030010159 #^ 2003/3/12 

%-^o] tg^V^ UV £ ^1 ^jo] AVsJ. ^H^nV wj-^o] 7flAl£]^ O^Cf. ^ , # 

^ A oHl ^€ ^H 5 -*- ^ 71^:^1 SOG 5LX*H SOG^ 

^^s->£^- ^4. 100 500°C^) ^^°fl^ 1 i-fl^l 10^ -§^J; ^B}-afloj3. 

f;}^ S-lH^ S^-g; sH^S] f£f 500°C^>1^ £5. -H- 

*ltb -#3HH sflolsl-i- 3.*gsK£^- *>t}. 500 1200°C^ ^S. ^^HH 10 vfl 

*1 120£- *\}<L\-*\)<>}3.i5}S.^ SOG^^r s^sHS ^ ^ 

Slfte 'S^Kr 3H1 ^«fl ^o] ^^5). Z\JL O-^isY ^^9] 7 }±=. 

£ 4b 
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aVjESfl ^1^1 ^el^ ^ ^{Method of forming silicon oxide layer in 

semiconductor manufacturing process} 

S. la ^ lb^r -g- ^"^^ ^r^tt ^AHHH ^-§-5^ SOG^"^ 6fl*l H]= ^ 

£ Al*_V 7fl ^£#°l^r. 
£ 2^r S0G 5L^^ <Hl*l til -EL *ll7l ^-g-^1 8>£- 

7$°.6\] ^s§s\±r ^(defect )^» M-B}-^ ZLefl^olcf. 

£ 3^ SOG ^el-Hfloia. ^r£# ^^*>7l l-el^^^r u| E §e) 

Si ^JE ^M^M q-El-^ ZL5fl^o]rl-. 

£ 4a 4k ^ €■ «>^tr I^HH ^r^Bl^^ ^* 

10... 7m 13, 50, 54. ..SOG^- 
13a, 50a, 54a... ^ ^sl^ 
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<»> te^fl A>5)- y o V ^°fl , #41 *V 

711^ ^<3^ tg^-g- l-el^Sr^ i^-Sr#Hfl^(S0G; spin-on-glass) S^M- 

<9> eefl^l ^^B^ ^ ^SL npfl^ ^ofl 4^ lal-r:^ w] -^o.^. 

^^^i Sa4. ^ $1^, tiVsL^) i^o £ ^Alo!) cfl-g-e£ 

^ 7>^ %o] A^tf. o]e^*V ji^ofl «-g-^H #*l*r ^51, ^1 

3p<3 ^ -§-^£ ^* ^#*1 y oHK°3. 7l^ol ^£^7 olcf. 

<10> ^ ^l^>7l $}SHfe, #H 7]^ 0 H1 ^ 4l7.>l- ^^^H 0 > 

^-§-°fl^ 2| ^7|-#^ A-lS. ^^H^t ^1^, 5)5.^ 4l7l 71^- <^7l $J «H 

^ ^ ie^i ^ i^m-i- ^71^ ojsl « ^tH«i ^ €iL7> M0S 

^ «H#5f VLSI ^ ULSI ^7l ±7}f2] #3; £S.^ cf# # 

Jl ^ ^(multilevel interconnection) n^-i- ^^-cf. 
<n> olsf ^ -#J: 34* ^ofl^i, ^(number of layers)7]- #7>^-ofl nf^M , 

^(top layer)^ topography)^ ^ 3 ^s^tf. <^1* -i"^, ^ :=l 

^ <L>£*fl ^l^lsll- *llS*H=r ^-f°fl, ^>5K\ 
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l-^^g (uneven) *>7l nfl^-ofl, ^eJ-S] S^<^»] %7\ £ 

^nVAVofl ^*Rr 3-f-4lfe, *fl2^r^£ afllf^ 

a.^afl^ofl ^<i(fracture)^>Jl *fll^# ^^M^ ^ 51^7}- l;^*>7fl ^4. o]b] 
^-£^1 ^}Al7lJL, q-eM, 4# ^ ^^SCmuIti level 

metal interconnect ion) <*IHfe ^l2^-^f#^r ^^§>7l ^ofl >% 

Qs\-7\ *£&_?>\r\. 

<12> ^tJ ^cg^ ^E^-sl-ofl tfl*H^-, s.^ol ^ BPSG (Borophosphorous 

Silicate Glass) *M q- SOG^ °l-g-*Rr ^o^, 7)7fl^ <3q( Chemical 

Mechanical Polishing; CMP)^-f- 7^S\ ji ^>cf. 

<13> ^av^ o.s Hfl-ti^ ^ ufl^s>7l ^flS-S^^ BPSG» 

ol-g-*Rr y o V ^°l ^q ^>-§-Sl^ =L%*}^, BPSG* #^Rr ^ti]^ 9]^ 

*h <y^Ho] ^i*>jL $aq. 

<14> C^q, ^Tfloj 256^11 7> q^-g- VLSI1- ^HS«h7l ^H^=r ^^£7]- ^7>*} 

-31 q*KH"°l ^^-ofl aj-q-, BPSG1- ^--g-SH %Q «fl^d^>^ 7gs] 

afl^ ^3* $1*1:2 M.*)^. Jie|*13 ^^^.S *1SH ^-§r°l 

<^ ^7>^o] el#S-f ^-B)- JlHl-g-^ CMP^# ^S>a}o) * €A^o] olcf. 
<15> BPSG7J- ^ g-*fl-& «fl^«V7l tflo>_0 5. ^EH^ ^ oli=, ^o] ^ ^^ol 

-?-^r«l: TE0S(tetra ethyl orthos silicate), USGCundoped silicate glass), HDP 
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CVDChigh density plasma enhanced chemical vapor deposition) ■§-°l c f. ^.^uj- A 
^ <3*1 CDCcritical dimension) 7} 0.18m °}^}^\ #°1H iL°l S. (void)M- ^ 

(seam)-g; IHM^M ^17} $Irf. 

<ie> o)ofl tiV^><^ S0G1- °l-§-tt ^frKr ^-^*V i2*g ^e}-^. 

^^M- <r 91^ ^ o^cf. SOG^ 5L^1 <3j# ^ # W 

» 7}^l£S « ^o] #J1 ( #o]^ -^j^} ^<5>cf. 

<i?> ^sg, S0G ^€ 7>^c11 ^^(silazane) 31 -(SiRiR 2 NR 3 ) n -5L ^ 9l$r 

^ 1000 vfl^l 10000 #^3.^ R 1; R 2 * R 3 7> S.^- s^H^ 

#B^2HHu|. R 1( R 2 ^ R 3 7\ AA ^ 1 87fl2] t^7m- 7lE} 0>^ 7 ], <£^- 

^ -fM -g-n]H f^%5L S^-S #Efl3. 5L^1 A}-g-£tf. ^j- #^^^0.5. 

-Mtt ^lsit!- S0G #^ ^e^^olE^ h]*]} ^ <g*^ 

^ ^7l# «l-g-^7lJL, (complex compound)!- <y-Su|o}s>). hV-§-a]^a^ ^ 2 

<19> o]^oH £( S iCl 4 SE^r SiH 2 Cl 2 ^r ^ ^s]^ ^ol^^ o>n}-g- *}--§- ^ § 
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1020030010159 ^^ 2003/3/12 

3. ^^s>^ tg-ig, ^o] aofl (transit ion metal complex compound)!- *>-§-^r 

^ ^ Sj-^-l-S- ^ £rtbi-i- ^i(dehydrogenation)^ ^ -f-ol ^l^M 

<20> ^^- f nl^-^ M-fi\ ^15,494,978^ (issued to Yasuo Shimizu et . al.Hfe- *r*8S 

^7}^o] ioo 100,000^1 -¥-71 #el^e}^V# °l-g-*H *ll^r 

<2i> ^1^-^^- ^15,905, 13051 (issued to Hirohiko Nakahara et al.H^ tB]4 D l 

±*L& sW§-4 l-^*>ol^-S^l2|-^ ^ ^-fr W#( po lyhydrogenated 
nitrogen-containing compound)!: ^nfl^Hl ^ aV-g-^l 7171M-, #el S>o] =5.^1^- ^ 

slS- S}-thlr(polyhydrogenated silicon compound)^- #5l §f °1 ^-S^ls-f lli-tr-fr- s^ir 
<$7]s$ Jin) ^>s|-# ^*fl (basic solid oxide catalyst)^ ^*1|SH1 SH-^l^H #3 

<22> nl^-^ *j| 5> 436.398S (issued to Yasuo Shimizu et al.HlS ^-g- ^>^= 

°1 1,120^1 3il*>ols. s _me)^e1-^ *\]2i*\]7} 7flAl£lol 014. 
<23> *l^-f^- ^^ ^14937304^1 (issued to Ayama et al.) % ^l495038lJl( issued to 

Takeuchi et al.Hfe- -&*Kr ^r^* y o v ^°l 7flAls]<>| oi 

<24> #sl^el^r# oi-g-^v ^Bl^AH^cq ^ w o v^ E ^o] cf^ 711*1 SM 



36-8 



1020030010159 #^ <Qz}: 2003/3/12 

<25> ^11- n]^-^ m.*\ ^fl5 ,310,720s (issued to Shin et alHl^- #s|^e}^V^ 

-§- ^, #^^l^-^r^# -tt^^HH *}-i(firing)*H <+3H]Bl^°-5. ^ 

H o v ^°l 7flAl£]o^ oicf. ^*V t nl^^- s-s] *fl 5 ,976,618^ (issued to Shunichi 
Fukuyama et al.Hm ^7l S0G« ^, 2 ^Tll^ 1*1 e| ^-°r 7l*H o]^- Alg}. 

<26> SOG^r 71-a- #^o] Si-N, Si-H, N-H^AiL ^^ji, ^ ^ # 

* Ifsfe £-^7l^H ullol^^ Si-N ^°1 Si-0^^S ^l^cf. 0)9^ ^-^ 

S0G1- ol-g-^H W ^^SnVO S ^D-Rr * 0 >^ -2fJ ^ ^ 

°fl ^« ^ $1°]*], tij-g-o] ^^cf^ 7}7ln ojrf. SEtt ^ ^ 

o]B) 7^ofl ^ ^k} 7 ) <^H ^ c >14. 

<27> ZL^l«h JE.-& Si-N £tM si-0 ^.2.3. ^^l^cr ?A°-3. <g^z\ 9X^. 

(^^ ^-7fl5| 11-145286 rc^i, ^sj- ^2]^^ ^Bfl^ 

BPSG^-om- TEOS^^^f 7^o_ AV^j. ^5^nV^ t}e. ;go^ u] ^ 7] ^ ji.^ cl 

<28> JE*V ( ^ yJ-Al O.^ ££f nfl^-ofl A>5|. A^HDVo] tjL^ 

<29> olofl ^*l~f^ ^ Hi ^O.S ^o^] ^i^;5l^ -g-C>l f^l ^SH^^* 

*r SU^ S0G 7fl^-e>o^ oil- *V^- *fl 2000-23448 JlS #^*V *f 

51 ul, ojo} ^ ^<go] ^1 2000-59365 JL 7} ^zfl ^ ^-*1^^1 3l#^°14. 
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<so> te]^e}^t ^f-*fl -g-nfl q&rg 3 ^ 60(rc oi^o) 

JI^H <g^^^ ^o. ^xy-g- ^A^tf. ZL&tW, ^£.^°_^z] 400 °C # 

^ ^#^^^1 ^4 ^ 4^ yfl# ^ ^r^]7i 7i-^<y ^ ^Tii ^*vth 

^z. ^A, 7l^r ^ti] uH^-chi ^sj-nv ^o. AfsJ-^-o.S o] ^ 

^ *W #2) 7l^ofl SfEl# ^ig-g- ^V Al7l - o^ 7} Mj-^tJ-. 

<31> Mj-^oflT^ # 7 )$. ^o] ^<£^ <H*H SOG 

-^^^ ^r^l^-i" «^7l SOG S^^gr ^5t"M^^* 

<32> # 7 ]# £ ^*}7l £ I^H^r 

< 33 > ^^H) ^€ ^>^-# «J-£^1 7l^ 0 Ml ^^^(SOG; spin- 

on-glass) ^^r*> SOG^-i- ^Tfl ; 

<34> 100 ifl^l 500°C£] -8-51 1 ^^1 10£ ^&|-tilH=LSHfr #31; 

<35> $fl °}^B) S.^4r ^tb ^u)^ 5.^ ^5L1- 500°Col*> ^£ -fM^Rr ^711 

> 

<36> ^*Rr #7fl; ^ 
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<37> 500 ifl*l 1200 "C^l ^$HH 10 ifl*l 120^- -g-<?> oflol-HflolH.*}-^ i&7il« 5. 

^V£^l ^Vsl- ^ ^-g- afl^tf. 

<38> ^) , <#7] CMPCchemical mechanical polishing) 

3 ^*S*>^ ^-f, ^71 SOG^ ofl^j a|c ^1 71 (edge bead removal) rsj 

<39> SEtb ^"71 SE)-tilH£L^ 130 230°C^ ^£ ^$HH 4 vfl*l 6£- ^3J*r 

3 ^71 «o l7 ] > ^7], ^ 7 ]^1 -g-^71, &$7] HI 

<40> uflol-uflol^^ 30 tfl^l 60^- ^r^*>£] ^7l#, ^ ^^7], -g- 

$7], ^7lS] ^ ^7l, ^ ^71 SL^ *l*^IH ^*Kr 

<41> *V^ ( *fl Ol S] ^ S-^Jf 3^^°} 7 -g= c/ a.o) ^ A ]7]^ ^ 

^ ^r#7l^ 3-^71, ^71 HL^ *l^f^H ^<8*Hr *M «>^W. 

<42> JL^, AJ-7) S0G S0G S^#ol H|-^-2]*>7fl ^-g-S^Efl, 

bl^r nHj-^^Ml^r =?Sl*\°} -(SiH 2 NH) n -(^^, n ^ <£s] %^o] x^)o)ji , f^xg ^ « 

4000 ifl^l 8000^>1 jL, £-^.£7> 3.0 vfl*l 4.0^ ^SHjE-S S-Bl^e)-^ 20 

vfl*l 30^% ^ -8- nfl 80 xfl^l 70^%=%# 5L^*Rr 33 °1 ^-g-€^. 
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<43> oj^ go] £ ^-^o) u^6\] SOG ^-*| # ^5|^7ll ^-8- 

^JL ol» l^el *Hr 2}*fl #2}- ^^M: $^*Hr ^^5}- £H 1-^ 

^o] 3)^5)- 5]^ #3^^ ^ olTll 

<44> o]^> ( £ ^ +A]o\] tcj-^ ;MJf^ %JLS *H C-l^- ^*>7fl ^ 

^tl" SOG^ ^ ^ <5>51^- ^-§-5]^ SOG -f^ZL ^ 

<46> ^ , sfl ol nfl-f m}^ s|*I*m #3HH SOG ^ :2 

^ «o>^^.^ ^-g-^ ^]^-*>^ 7i^Hi ^^>tii iimn, <^£] 

3-§-*Kn 3 31*1 4^- SOG^ ^^Kr 4*cHH 7>^>^ofl his. 

(bead) 4^ ^)7V ^3<H 71^-^ 7H^>sl7> wl^Aj-^AS. ^^*l^r ^17} 

<47> <^a}.^ ol-g-^Jl ^ CMP ^^V ^ 3. <£v\ Jfln f Af-g-^^ 

^>tt ^-f ^"^tt W>4 7H>7}^7> ^-^Tfl ^^S]^ CMP <£^> 2fl;E.<>1 ^3:^" ^fl o] 

#^ol ol^c^ -^-g- o> 7 )^ ^ ^ofl ^l^^o] Cl^MS. ^-g-SRr 

^7} SU<^. CMP <£v\5l ^^9) 3%&S.±± ti>-£^l i^l-o) 3))Biom 

4^1 ^^oll ^t!- <3^* ^Mr^l, CMP ^f^l 43 #4 ^ ^ #^3. °| 
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<49> H la ^ lb^r H>^tb <|J*H<^W>*1 SOG^^ oflx] a]jE. ^71 

<50> £ la* %Vj7^^ , ^VJfofl ^> 7 > 7l^(10)* ^<^^- 

(ll)JlS ^^cf. ZL^Jl ^^(11) t}^ 7 fl^ ^ wfl^i(13)i ^ ^ Jl , 

^ tifl^i Aj-ol^ 3.3.3. ^0.7] jfl^j. S0G^-(15)* $^th °1 "fl, S0GBV(15)^ S0G 

_g.ofl.g- 7l^o11 3>]^ =_*t}* ^Aj^H 7l^ 0 Vo]l SLi^Rr ^^-S. 1^t4. 

<51> ojo^ ^#(17)* -f-^o^ S0G1- -g-«fiAl7l^ S0G ^ -g-ofl^- -g-A>*}o} 7 |_£s] 7R1- 

-^-g^l S0G *fM*)-fe EBR ^^^.5. SOGtt 3. 

^>-g-^ ?M 7>^>cf. o] nfl, 71^ 71^;^ 7>^>s| 3~5mm $\ 

<52> £ ib# o] si ^ EBR ^-g: -f-^M <H1*1 -^-^1 £1^ SOG^ 

°1 *f| 7fl3e*l S0G^(15a)°l 3^3<H 

<53> o]«q. ^o] SOG^ISl EBR ^-^^ ^*J*>^ ^ CMP ^l^A], $)M3)°] 

afl'i(bevel) °>7ls)^ ^tb U-^3.efl*iq- £-^(defect)<>l «<J-*1€ ^ 

nj-eM, SOG^* ^5]- -f-<5H Aj-g). ^e^e^g- ^ofl, CMP 
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*r<S9*M ^sWb SOG^ EBR ^^-a: 3-§-*Hr ^^1 

<54> £ 2^ SOG S^l-^ ofl^l ^ ^ O.^ 

7g o-o)] igHJs)^. lr^(defect)^# allH^H M-eJ-^ ZLEfl^olcf . s^o^ no EB R^ ^ 
2fl^ y J-^°fl ^ EBR-!- 3-g-*>*l ^ tfl-g-SlJl, EBR^r -g- fHH 

EBR* ^-%-& ^-fofl tfl-g-sq^. ?Mt).. £ 2# %JX^ ( EBR* ^ ^-Mfe 

l-^7> 300~5007flS. #$£M^ f EBR* ^-r-°fl^ lr^=^r7> 100711 v] ^Vo S 

<55> SOG £i EBR * sel-aflola. ^*3*KE-^- ^cf. 

<56> c SOG S^-Hflol^ ^5L# ^^*>7l ^S^sR! i]e fe] 

^JE 7]^* ZLEfljE3L i^EHfl^cf. ^bH3 (f lowabi 1 i ty)-& -fh*l 

^-3]^>uf. sel-Bflol^ 100 ifl*l 500°C^ ^E ^$HH 1 ifl*l 10-g- ^r«g 

*K£-1=- *lCf. O]^ n>o^ ^ E7 f 100 °C HCf SOG -g-nfl 7 ]- ^T^*! g> 

500 "C iH} jL-g-^o] igo^^ =HfJ ^<HiE7> 14^71 nfl^t}. 

H^J1 = E]-HiM=l ^-t- 1^ lief Al^l ^^s>^ -8-^7} ^^^1 

^Mr ^*>7H 3^*1 S££r #Efl7> ^ 7>^ol oJji ) 10^ Jicf 7J A}^- ^ 
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1020030010159 #^ ^^>: 2003/3/12 

^SLl- ^r^^^^l 130 vfl*l 230 M £r5L U$H*1 4 ifl*l 6-g- ^*8*h£^- 

<57> c)^. uV^^Tfl, ^"71 Se]-yflo] 3 ^ ^-71^, ^ &$7), ^#71 7l , 

^ ^r#7]^ ^ ^71, ^71 HLfe tVcf. 

<58> ^^-Hflol=i ^jgo] <££L£)ig ^*Kr f-S.^ #?il<?] Dflol-nflo]a. ^ 

SOG^ 7^1^ ^tf) av^^^o.^. ^^-s) 

jl, o]d]} ci^r dense )*>J1 ^ItM ^ v\]o]-^)o] 

<59> ^o]&\o\ S.^^ tf^^H] S.^ ^5L# 500°C °1*> ^ s o_ 

*|*j-3E.-3- «-tf. 3.*8 500°C J±4 ^711 -ft-*^}^ S.^} 3.n, 51 , 

lOOt ti}- ^-^1 711 ^ 200°C ^JE.^ -grJE^H ^«8s)7l nfl^-ofl ^3 o_ 

s. s-^a] mi^-^ ^ 100-200 °c ^i^i -fi-*m ^-3H4. -f^t!- 

^71 ^*flA-l^ #^J=- ^ 100 TO <^K£ 7>^-€r>Jl *jj ^ 

*£SL7\ ®t\.. ZL5ll4 ^ S ^ Ui^ #7fl -fr^l ^ 3 ^<£M§°1 

^°i^li, ^^1^1 ^Sl tiflo]^ ^^-i- JLS^ nfl 200~500°C ^£ *£3\7} 

<60> 9IM*|« s.^^ ^, slM^iSl ^£1- ^Al7l£^- sHrt-ll, 7d3°C/£- 

^O] 7^>£lJ7, ^ £ ti4 BBl-5 711 *fl 0) S\ ^^n> ^2}-^ £M «fl^-^l 
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<61> nV^^ °]f$\X\ t SH^<>] ^£ ^7)^, ^± -£^71, ^7} 

&3]7}, *±&S± ^7l^ ^ HL^ ^IW^H ^<8*Rr 4 

<62> d>^]^-o.^ ( S0G# ^e|^>S 7] Jfl^M 500 tfl^l 1200 M ^3HH 

10 vfl^l 120-£- ^ tiH^l-tiflol3€r]-S.s. *Vcf . n>^ pflol-yflol=L 500 °C ^.cf ^7fl 



^ ^ ^l^l-aflol^ A]7iol 10^- fg-o.^ ^7}-S ^^71 ^ 



ol 



JL, 120^- ^ ^ ^*<H ^^*>7] ^ q-ol ^ olO£S ^^^1 A] 



<63> 4^-3] ^>7fl ^-71 ^l<?l-nflol3^ 700 ^fl^l 1000 °C^) ^£ ^^?HH 30 Cfl*l 60-g- ^ 

°J: ^^JE^- HL^V #7l ^ol-aflol^^ ^7l#, ^ ^7l, ^#7l £-^7l, 

^ ^^71^ ^tJ" ^^7l, ^71 ^ ^*3*Hr ?H 4^-31^^ 7 > 

<64> *V^ > ^ Mj-^o] Hj-^ofl -g-ol^Tfl ^^-^ ^ ol^ SOG ^#5.^ #B}^eRV7fl 

S0G 3:^1-* <fe 1- ^ $£^1, 4^^^^ ^Aio] -(SiH 2 NH) n -(^ ( n £ 

°<J=^ ^^TO^al, ^-7>^o] 4000 tfl*l 8000°lJI, ^7>^= §I£7} 3.0 ifl*l 

4.0^1 3]*>ol^s. «S]^^^ 2^-§-g- ^ -§-!}• ^ $14. °1 a] 2^!-8t 

-^^t!- 2000*3 5€ 2^7>S. #^fV ^ #^ ^12000-23448^^1 

711^15101 oirl-. 



36-16 



1020030010159 #^ 2003/3/12 

<65> ^ofl^ a>-§-£]^ ^fls ^ °\] nm^r <&SL^ 

< 66 > ^#*1 y>4 ^ h}^^ a) s->o] = s. -fi-71 -g-nflo]] -g-*lH ?H SOG 

-g-<^ ^S*V4. ^V-g-^ ^ -g-nflS.^ S-rt*l aflthS: ti> 

^SMl^, «o>^#^ -g-nfl, ^Jf^^s^ ^ ofl^s ^ A>-g-^- ^ 

5ft tf. #^4^ ^£7} 20 tfl^l 30#^%, H}fM*|-7||fe- 22 ^fl*l 25f^%7> 5|5.^- 
SOG 2^t-* ^1S^>£^- ^4. 

<67> #5^^3-8: 3Ef-*Hr SOG -g-^ f>}^ ofl* l-'S, HsKMl cfl^H 4° 

(adhesion)ol uj-OT^ H>^-a]s>xl 

< 68 > sb^. ^. 7l sOG-g-^^r H^tb ^ ^E'M 1 io mPa.s, h}^*}^ 1 

8 mPa.s^ #7l SOG-g-^ 54 tfl*l 420 (1/s)^ ^£^1 1 

vfl*l 10 mPa.s^ %£.m- 5^4. 

<69> #7] SOG-g--^ Hi ^i, <?], tJli, f]:^, -thfc. -§--4 ^ ^ 

it 3Etf*Hr *}4- ^f-t <r $14. lr^# 

f^H, -f-i, Iri, «1^4 €it SOG -g-a?<*fl ^7>*>^ SOG -g-^ 

o.S^-e^ #3* ^-anvoi ^^r-Qr S.^}7]} s\o] ^eflo} BSG nV j B PSG^ , PSG 

nj-j^ o. A >tl ^-8: ^«-^4. ££^1, i^Hf- 
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<70> #71 SOG %°A%: ^ 3.1%^°)] 2\n #^H1 i&*l~¥-# ^ 71 

^ft^ SOG^M- 

CIS ^^Cll| HIE ^ tilled Sflfi^ ^ ol^. - 7 fl 

BPSG-& ^#*Kr ^ °1 SJal, 0.04/zm^.cf ^o_^ SOG 

4. 0.04 ^*1 1/im^SSl ^3=. £ ^ 2ll^#ol ^#£H $1^ til-S.^1 7l 

<72> ol nfl, Aj. 7 | *g#^ 7^ tfl^. 3 ola) ^ 01 ol^^Etil7> ^-o>£ 7 } 

^ 5:1 tfl^l 10:l^£^l cH^^ieuII- ^ 3fl^ ^ & 



<73> <|Jti}-3_os, ti>c^ 7l^4Hl^ =£7} ^ Jf-^H TlMm XtJ-*> 

^^eflo]^ £0] nm^} 1^£H 31^ H^&x}^ ^tr sfl^^l 

44 <>1^eh|7} 5:1 ifl*l 10:l°J ^ #4^4 ^^^)Mtil7> 1:1 ol^}«a 

<74> lEf, #71 #4^ alS^l 4^4 .fi.^ofl <^fl ^ oli}. ^l^Jl^ 

STI (Shallow Trench Isolat iorO^S-l- A si I sol at ion structure)-!- ^#*>7] 

# STI ^2:4 ^7} £-44* ^ $14. 
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<75> SEth ^"71 ^^MH ^€ ^ wfl^^^l S]*fl 91^. ^, 

<76> ^- ^tgofl ^ ^ofl o]*fl SOG °l-g-*><*l 13^ ^7} 4000 

6500 A ^s)- ^51^^-* $14. SE^, S0G ££s}7| # 

°ll ^fl€^ ^ ^ ^f^l ^ 200 vfl^l 600A^1 

<78> £ 4a vfl^l 4k^ y}HJ-^*V ^^3 A] ttf^. ^>2}-^^^nVoj ^ aj-ttj^- 

<79> £ 4al- %^*V^ ( ^5^(Si)2)- tiVS^lS ol^c^^l p ^ 71^(10)^: ^wltt*} 

. A o v 7l 71^(10)^1 #Jfofl 4i7> ^e) <*«3I*M 1=31*1(12)1- ^^^cf. M 

31*1(12)^ a°l 4600A°lJL, l250Aolcf. 

<so> X|^o] 2]3r>ol^. S ^e^^sj-^V-i; ^^^H -g-t^ (fractionation)^ ^*fl 

^5- ^-T^o] 4500 Cfl*] 7000O1J1, ^-7}^ ^-5E.S.7> 3.0 i-fl*] 4,0^ ^sj-o] c^. 

^*K£^- ttcf . = #^^#1- il^^Hl 22 vfl*l 25^^%^ 

<8i> J=^K 12 )7> 71^(10)^ S0G-§-^# 6000-7000 A ^v)] S. 

S.S.^ S0Gs>(13)^r *£<%?±^. 4-^1, EBR ^-g-^>£^- 3M=h ^H^o] 7 y 
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W^S^-Ei 3- 5mm 5)tt 3^31^8: ^a}*}^ 6\}x] ^ = 5. 

<82> £ 4b* #3^3, ^-71 afll S0G*Kl3)-§- ^ ^7l<5}, 170 ^S^H ^ 

4-g-# SSl-tiflola. ^^-i- ^«8*K£-^- *Vcf. o]* ( + q= 400 °C -R- 

*H*1 #3HH ^ol^l- ?)JL ^J£» °f 7 ° C /^ 4^3. 

^ o) ufl ^.fl7l -& ^7}mr -frx)*}^ ^ 800 °C 

^^l7lJl o] oi 50^-^1 ^ol-uflol^ ^^g- ^agSH *fll ^ ^E]^- 

^(13a) ^l^l^lcf. olnfl, ^7^ ^-g-o] ^ 86 -g-^HH 

<83> J£ 4c» ^S^S, *fll ^5)- ^Bl€-^-(13a)^r y]^^ <£p> 

^(CMPHl £]*fl «>£^1 71^(10)^ A o VJ r <a*}*><*l, -£A]*1 

, #71 j= 31*1 (12)^1 ^^(WSLS. nfl^^ ^ cg^-g; 

<84> £ 4d» %^^ ( ^flS-BM^- ^§ <^(€ <3^)£) 71^(10)^1 ^ 

<?1(P)* n*g *}5in ^^(20)* ^^ul, €<H^H 

^s\^ ^^S] <yjfo|j p ^ afl# 1-^ ^(B)-I- °1£- ^<y^H €(30)^ 

^ 5)3. <« °J(P)-i: °1£- 

<*| H (40)^8: ^^^cf. 
<85> cf-g-ofl, ^ ^oj-^. 2:^^71 oil* §^ BF 2 (l:Sf € 

(30) * n<§ €(40)^1 °l£r^?Vt}. o]o]A-] t ^( 30 ) ^ n ^ 13(40)3] ^- 
S ^l^-§- a>-§-*H ^1^*1 * , ti>£^)l 71^(10)^- ^^sH-°3 P*§ €(30) 
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^ €(40)3 A SE^^H TflolM AV3j.i2j-(i6)-a- tg^tlt}. o] ufl , j$ 7 ] 3=31*1(12) 
2] 7)&$) 'U^-^L !?-g:q<L£. >ar^H, 7flo]E A>s)-^(16)£r <3^o.5. <g 

#7] TflolE a>^-bV( 16 )^. qh 40-200A^ fecf. 

<86> £ 4e« ^ = ^l-^-^-o.S. S3]*1(12H nfl^^ A>5[. ^e|3L(14) ^ 7]]°] 

— ^^(16)ol 3^ 71^(10)^1 ^oll ofl-i- PC*!)^ SL^Q 

^el^^ ^*M#^2KLPCVD) H o v ^^-S #^><^ 2j= 500-4000A3 

^EJl^-i: is]E^ ^ ^ 1000-2000 A ^ ^i^=- ^, <#7] 

sl-^-71 W^(PECVD) °l-g-*H ^ 500-2000A ^£2] Jf^-i- ££.-3- ^ 

(22)* cfl^ln>^^S. A>-g-s:>^ AV 7 ] ^g). ^£]^nV > ^2). uV ul 

-gel^-* ^z^*H, sfl^i(24a) ( fl-sf 3fl^i(24b), sfl 

€(24c) ^ ^s}- *Je^ 4li(24d)^-S ^€ TtiojE ^^-i-(24Ga, 24Gb, 24Gc, 24WL) 

<88> £ 4f# ^"Jl^, ISBfl^^S 2fl€(22)# ^7^^, ^^ E flol ^QEjofl^ TflojE 

£^-§-(24Ga)3|- = e1-oi(24WL)ol ^£]jl, ^^s]S ^<*M1:£ ^ tJMM #^-(24Gb 
?? 24Gc)<>] ^^^i=f. 
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<89> i3 o^Eflol <$Qi6\) 7]}o)E. ^^-(24Ga, 24WL)*£: Tfloje 7^0] 

0.4 ifl*l lttmS. H$£\JL, 7flo]E ;*|^i-(24Ga, 24WL)^ 7^ofl cfl^V ^0]^ ti | o] o]asi 
5:1 tfl^] 10:1*1 ^ ^^*>i Slcf. tiV^l, sis. ^^o)l ^ 

3^ TflojE ^^-#(24Gb, 24Gc)^r 7 ^°ll cfl^ «1<?1 oj^'l 

<90> £ 4g» ^S*}^, €(40)oll «r^-§-, 1-^ °1£ ^oj^cx^ ^ 

<=>m #^(24Gc)2l €(40)ofl p-^ ^(25)* p^ 

€(30)^11 <^1* <>1^S3*H ^i^(24Gb)^ p*§ € 

(30)^11 n*§ ^^(27)^- TflojE ^^. (2 4Ga)^ <#^2) p t§ ^(20)ofl^ n 

oi> oj* 7] ^ #3- f^Hl 2l«fl ^s}- ^el^ 200 tfl*l 600 A 91 ^ 

^^^^-(32)^- ^^^4. tq-^-ofl, -i^sIM c§<*o] ^3. El s 13}- (32)0. ^ £e1 )^^ 

Envo.^ ^j7 ( 2\S.<>) ^^Bl^q-(32)^r °1 ^ ofl 3 *}o} ^S]^ 7]] o] E ^ 

^-(24Gb, 24Gc)^l <MH >i^ol^(32a)l- ^^^cf. 
<92> tf-^ofl , ^^5jS^l €(40)oll p ^ ofll- #^ -g-il- ol £ -oi^ H p+ 

$3 oj«(^o. i> c e1) oj oj^)^. ^^^j-cf. Stb, ^^sl^^l p^ €(30) oil n 

*8 o)]# 1;^ «l^(As)# ^<a*H n+ ^c^ ^(^^ ^eflol oj 

<93> £ 4h« ^S^, a]-£^l 7l^(10)^-oi] ^-71 S0G -g-ofl^. £ £j M ^2 S0G^-(50) 

* *8^$i=h -8-71 *fl2 S0G^(50)£r ^ S^« 0 >^ofl ^«fl SEJE^tf. o] nfl , 5)^ ^£ 
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^ 500 2500 rpmo]cf. ^7} SOG #(50)£- 7500 tfl*l 8200A^ 7>^1^^ ( Tfl 

#^-#(24Ga, 24Gb, 24Gc, 24GWL)^r ^*}7ll g£f 
<94> ^^}, ^7] 42 SOG eK 50)1- ^± &$]7}*}, 170 M ^rS^Ui 4£-# 

SSI-aflola. ^j-g- ^*K£^- tH}. 400°C ^£.3. -fM X\ ^ ^ 

°1H SM^* S^Al^lJl sju)^^ ^cs- ot 20°C/^-^ ^515. ^Al^lS^- *Vcf. o] 

°1 SJ= 86 £-^7HH ^^*Vcf. 

< 95 > ^ -g-^H 42 S0G^"(50)^ Si-N^^ Si-0 H^SLS. *1«:£H, 

#3^0. S ^i^^. £ 4i<>)l 44 ^-o] , ojufl, ot 19 ^ 

*1 20%^JE ^€ ^2 ^>s(- 4(50a)# ^tb4. 

<96> £ 4j# #2^3, ^7} 42 ^e)^4(50a)#°ll «<HH 4 

*fl IH^Itt, ^4 ^ #^]^ ^1 5000 A ^ ^-##1 ^tb4. # 

71 a>^1 ^z}-^ofl oj^fl sflEl^sH 6600 A o]jl, 7J0I 8400 A ^1 

sfl€l-(52)* ^^4. 
<97> cf^-oll, ^v 7 i S0G-§-^# ^SiS^H =4-% ^€#(52)^- 4^*1 ^JE-Hf- ^} 

3800A tfl*l 4500A<?1 ^13 S0G^-(54)^r ^^*Vcf. 
<98> £ 4k# ^-S^, ^>7l ^13 S0G4(54)# ^ &S]7]-&}, 170 £4 -gr^^H 4 

4^-Tj; S^-Bflol^. ^ °- ^^^s. ^-d-. uiq^Bl f£f °f 400 °C ^SLsL -fi-*H ^ 
^EfloflA-l $11 ol all- S^A^lJl s^^o} *j= 20°C/^r^l ^S.S, ^Al7l£.-s- ^ 
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t\. o) ufl 3*M^ifl°} «-^7l# ^ ^7l# -fM*}2EJf- *Vcf. f£f ^ 800 « c v}*} 

^ 86 ^€ ^#7l -g-^7HH ne|^, ^ 

*fl3 S0G^(54)^ Si-M^r Si-0 Ik^SLS. *1*£]<H, R^Sr £fe *\}3 

#s}-5|(54a)-£-S. ^i^cf. 
<99> o] J*:, -g^vo} a}c^| ^3. ^ o. ^*>rf. 

<ioo> o]#3\. ^ tiVj£^] ^ ^jgofl^, S0G ^ £ ^ 

<101> o)^ 7 ^o) ^oflAi^ S0G ^-g-ej-i ol^. J^sm ^ ^ofl o) 

<102> ^-§1 S0G ^ ^*fl nflol-^ol^ ^ 

-§- i4¥°1 S^sHH SOG ^-g-* ^2l7> ^-g-o. 

<103> #7HHfe H]-^^. ^AH1 S ^^sV^^n];, AH 

2] <5}7l2} ^ tt^ofl A p o V ^ cg^_o S «. E ^ 
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11 

spin-on-glass) S^#^r JES^H SOG^* ^*Rr ^31 ; 

100 500r^ ^£ 1 10€- ^-^Ha.*^ #31; 

500 1200°C^ ^^Hl*! 10 ^fl*] 120^- ^°Jr ^ol-Bfloia.^ c^ll- ^ 

^*Rr *h£^l a>51- ^ « 0 >^. 
2] 

*HHMI &oH, av 7 ] SOG^ ?§s§3?- o\)7] w]^. ^1 71 (edge bead removal) ^-§- 
3] 

^12%H1 9X°]^\, A oM <+3^ ^^^^ CMP(chemical mechanical 

polishing) ^*J<!rRr ^K 1 °_5L ^ tiVS^ll ^>5r ^ 

4] 

*flrM $a<>H, Sel-Hflol^^ 130 ifl*] 230°C^ «3^HH 4 i^^l 6^ 
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[37* 5] 

*11rM ^7) = B]-ti|M=lfe ^7)^, It 3] 7], ^#71 &*\7], *}±9\ 

[^7* 6] 

*lUlMl ^th^Hfl^ 30 vfl^l 60^ -§-<?> 3J^g- ^JL5. 

[37* 7] 

*fll*cHl Sl^l, ^"71 Dfloi-aflo]^^ ^71 +Y±_ &3]7}, ^7) &$\7] , *Y^2\ 
^7\9\ ^ £5)7], ^ $5)7} 3Efe ^f^H ^S]^r 53 ~H" ^ ^ 

[37* 8] 
[37* 9] 

*l]8*°fl 5^*1, A J"7l ^"71^, *hfc &$7), ^7] &S]7), 
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10] 

*lll*<H 91°]*], ^7} SOG S^l-o] l-^^ef^lTjl SOG 5J^r ^^AS 

[^t 1 * 11] 

410%H1 $L°)*\, <#7) SOG 

^-^o] _( Si H 2 NH) n -(^^ ( n ^^014)0)^, #^3g^ ^>^o] 4000 

ifl*] 8000^1 ul, ^-i3E7> 3.0 vfl^l 4.091 ^s^^Kl 20 30#^ 

%; 9? 

^ ^ y o v ^. 
12] 

aflirM $1<H>H . ^71 SOG 54 ifl^l 420 (1/s)^ ^ ^£°1H 1 ifl*l 

[3J^$ 13] 
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14] 

^111%H1 5U°H. ^7} SOG S#l-8r -g-i, °J, til 41, Ej-4i ^ #^5. ^ 

£ S«M sH+s] 5L^-*Rr ^^.S. 

[^Ih 15] 

H^l avis). Aj^n}- ^ 

16] 

*fll*<H $X°]*\, ^7} ^z\^2) ^77\]7\ 4000 ifl*l 6500 A 91 

17] 

^ll^Hl 5a<H*l, #71 3r*B^ - 7 floi £ ^ ^^0,1 o^fl ^sq^ ^-g- 

18] 

^117*oH1 91°]*], #71 ^ 7flsl sflllTi^ 7-1^^ o.04 tfl^l lwll ^-g- ^ 

19] 

*)117%H1 Sa 0 ^, Aj- 7 1 ^ 7 fl^ sfl^ ^KSL^l #*1S] 711 olH Sfe ^> 

# ^ 3ifl^ol ^ ^lo S ^ a_V£^l ^1^1 a>^. Aj^^nv ^ yj-^ 
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20] 

*f|rM o\^n^}7\ 5:1 vfl^l 10:1^1 ^ ^^SLS. t>}±= 
[3^* 21] 

aflllH Si^i, ^71 ^l^fe ^^^jEtil7l- 5:1 ifl*l 10:1^1 ^ 

^)SW]7> 1:1 o^o] i^Rr «>JE*fl #*1^ #5]- 

22] 

aflllMI ^t^^-i , #71 SOG S^#-§: £5.*>7l *H1 ^sH^^^ 200 tfl^l 600A 
23] 

#^M1 *8#^ 7l^#ofl ^-*M -(SiH 2 NH) n -(^#, n ^ 

°<J=3 ^^r°l^-) 0 l^., ^VlM 4000 vfl*l 8000^1 ZL, ^i£7> 3.0 ifl 

*1 4.0^ s]*>ol = S ^S^H^ 20 tfl^l 30^*8=%, ^ -g-nfl 80 vf)*l 70f^%^- 3L#*>fe 
^£r#^(S0G; spin-on-glass) 2:#*-fe £i«>^ SOG^J-g- *§#*Hr #7fl ; 

130 vfl*l 230°C^ 13-$HH 4 ifl*] 6£ ^<?> Hiq-HlM£L*Hr #7ll ; 

*)1 °1 Si ^ s^Mi^ 5-^ 500 °C -fM*Hr 
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#7l S.^^ 7d3°C/^-^ ^£5L #^a] 7) ±r ^ 

500 ifl*l 1200°C^ 30 ^} 60^ ^-o> nflol-Bflol^^ i# 

*r^r ti>£^l #*1^ #3- €3^}- ^ 
24] 

^123^-<^| &<>H, #7l SOG^S] oflx] tilE *H 71 (edge bead removal) 

^ *r^*Kn. #71 #5|- *Je^^ CMPCchemical mechanical polishing) 

25] 

^23%H1 &<>1>H, #71 #*Fj^ <H^S«l7> 5:1 ifl*l 10:1<?1 ^-8: 
S>5=afl #*]2l #2r 
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[£ la] 




EBR EBR 
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15. 3] 



l.E+04 




300 



^5. (°C) 

IS. 4a] 




[S 4b] 




IS. 4c] 
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IS. 4dJ 
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IS- 4g] 



32 32a 44 42 




10 
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IS. 4h] 

32 32a 44 42 
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IS. 4i] 
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4j] 

32 32a 44 42 
i \ l 
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[.£ 4k] 

32 32a 44 42 
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